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(54)Title: PUBLIC ADDRESSING SYSTEM 



(57) Abstract 

A public addressing system comprising a 
sound signal source for oulputting a sound 
signal, an intensified sound source for 
receiving a sound signal from the sound signal 
source and radiating an intensified sound, a 
controlled sound source installed close to the 
intensified sound source to radiate a controlled 
sound, and a signal processing means for 
controlling at least one of amplitude and phase 
of the sound signal from the sound signal 
source to generate a controlled sound signal 
and then giving the generated controlled sound 
signal to the controlled sound source so that the 
interference of the intensified sound and the 
controlled sound will form an acoustic space 
that has a desired directivity. 
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istj-'5»n/c^i?^T^?>o ^^^3 0 8S.C/3 0 9{±. #MoiitT:^(R]{riiii:nj: 

10 -^>X®^-/SiS[^>fb*'«/h^ < . #^«3 0 8 so* 3 0 9*>«i©S5Clt^{i^JE^ 

fzis^ ^mmmmm-^-i^. x e-?^? 3 o 6s.d^' 307 [z^mm^^rmir^m^t u 
m 1 8 commmm 

20 ms OfC4ol^T. 3 1 0 (iJicM^^tfi^. 3 1 1 {iMM^aifs. 3 1 2 (ilJD^ 

5t(:/3 1 3{i3!t^^^-e*^o "^^m^s^m-^xtiir^^iz-ti 3 o 6/&^ 

^©^m=bSn»^3 1 2{CA:tr$n^o J][i»^3 i.2T(i> Jii£2o©A::^^iin 

25 ^L;^c^{C. ^CDtB:^J^SI^^^3 1 3 (CA;^-r^o ^#1t^s iiP^flS 1 2 
(Dmtl ti:}<AtJ^tl^lM^^^3 1 Sit. LMSCLeast Mean Square) 3' U 
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mm=^^mu3 i o tmmmm^s i i ^n-^nxe-^o 3 o e&o's 

0 7fDi£^{rlS:S$nTl.^^o X t°-7^7 3 0 6 

5 ^3 1 Ot^TCDHmm^^G^ Xt°-7?7 3 0 7 *^ ^ts^^ttlfl 3 1 1 ^T'OfciS 
mm^C t-t^t. mn^^3 1 3*^lfefPLT5a»fl3 1 2©[±l:^j*<^{ri£-^ < 
i:, ?^^^^3 1 3{i-G/c <t(.>9#ti^W-r^=t-? {r/jr^o ^it-^T. 
-^s {C^LT2rfi[*f^^ttifl3 1 OTOX f-:^ 3 0 6 fCct 
s • G 

10 ch/j:^. — xt°-;^3 0 nzx^um^it. mm^m^s i it\ 

s • (-G/C) • C = - s • G 
<i:/j:-5.o «CJ|t#^£t5t^3 1 0 (DUiJj tmm^Hi^S 1 1 ©m;^/ iriiSD^ts 3 1 2 

s-G + (-s-G)=0 

15 

tieoT> iiClt^=^tBSI 3 1 0,ti«^ti{tl3 1 ICDl^^Hifm^^. Xt°-;^ 
3 0 6;0^t>SS:l^#^tB^3 1 O^X(Dii:mmm.tX\^-tr 3 0 7*N^>m^^jiit§ 
3 1 1 ^T'©fe^MtSc*-«^-l-< ^<£^f4S{--r^C <t{r J:-pT. xt"- 7^7 3 0 6 ® 
Ji:M-^-i:X t"-:^ 3 0 7(DWiM^tli. I^^JET^*!*^- 1 8 O^m^l^mW^tt^ 

m 1 9 (om.-smm 

25 n 3 1 {i> ■^mn(DW' 1 9 (Dmmmmjzisi:^ ^na^^m 3 e o <Dm^^^stfi-j 
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1 5®tb*m^(i> ^.tiSif^S 1 6CD&mAtim^l^AtSt^o #mMfrtl3 
1 6ti. LMSCLeast Mean Square)T;^n' U XA/^ J: '9MMA**<S{C/h 

ft^y^jv^s 1 4©a:l;b<f-^{i. xfcf-^ 3 0 7{iA:tj-r^o 

Xt-^ 3 0 6*>^«[M^^tlif&3 1 0^T'OMM!!^^G, Xt'-^S 0 7 

*>^i^M^ai^3 1 1 ^-^cDumm^^ct-r^t. f x^ ^ 3 1 5 

itCtfl^. #tjtmfrf^3 1 6^S,f^^-l±Til0-7^;U^3 1 4;^iR^$ti:^C 
trJ:^ Um^S 1 2©tH:^1t^(i^5^^-^'^^ ii0-7^;l^^3 1 4(i-G/ 

xb°— :^ 3 0 6*^'^®i5tMe'(i- 
s • G 

tUK^. — Xf-?^7 3 0 7 j&>^>0{&IJ?EI]#(i. mM^fctitlS 1 1T\ 
- s • (-G/C) - C = - s . G 

Vt^X. W#^ttit§3 1 0 i:MM^ffifl3 1 1 i:0m'9#tt^R^^> Xti- 

^3 0 6*^^>i5[l^^^^^itl3 1 o^-c©feiSKm<txt"-^ 3 0 7*^^t^M^m 
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m2 0 

gI3 2fIfcl^T, 3 1 7 (i^ 1 CDtSM^taifl. 3 1 8 (i^2 ©tSM^aifs. 3 

1 9 itm 1 (Dlium-is. 3 2 0 (i^ 2 ©1JP»:^. 3 2 1 {i^ 1 3 2 2 
lim2(DmW^^. :S:t>'3 2 3(ijf^ffiiE^I£T-*>^o 

3 1 OXi^ai^ti. -ecD^^mJi^l ®j!J0^§I3 1 9(CA:^J^n^o ^/c. Xt°- 
;<7 3 0 7;I)>.^©$)J?ai#{i^ 1 CDffiM^mflS 1 7T^ai$n-C, ^(Df^^li^l 
<Dm%^3 1 9S.(:>*^2©ijn^^3 2 0{lA:^^n^o ^/c. ffimf6]tt^i!g3 0 

^3 2 SiZXtl^ti^. Sfr. 'ft-^ffliE^IS3 2 3CDm:b(i. ^2©SP»:^3 2 
OCA^^F-T'So ^l©iJD»S5 3 1 9JSLV'm2(DljQnnS 2 Q-eJi, A;(j-r^^1t 

-i-^so^L, m'^n^m^^n^'ti^i(omm-^^3 2 ij^am2(Dmm-^^3 

2 2izmtJ-r^o 

^ 1 (DmM^^3 2 1 izu. ^mn^- s tmi munm 319 (Dihtit^^xti 
^n. — ^ 2 (omn^^ 3 2 2 frji. ^^^t-§- s 2 (Dimmm 3 2 0 

-Jj tib^XtS^tl. LMSCLeast Mean Square)T>'U::i' U XA/j: J; , ^10 

iii»^©3 2 1 {tm 1 (Dmn^ 3 1 g^tb^tj^-^-^fc/h^ < ^cC^ct-? — ^ 

2(Dmn^Wi3 2 2{i^2©Jn»tl3 2 0 < '^j: ck "9 . -E-n 

^nzH^l^tf oT. ?#^>n/c<f^^$ira^f-^<i: UTxe-:^ 3 0 7 SLZ>'ffit&fSjtt 

^M3 0 5(C'etL^ntt}:t>^-So iit*i^^fcBfi3 1 0 ch^i ©m^^ajtis i 7 
iji. ^n^'nxt°-7!7 3 0 6SCK3 0 7oi5<35{wi£e$nxfc«5> — ^2 

©|£il^/±ifl3 1 8{i. ^JgrR]ti#iig 3 0 5®ifi1^{I^«^nXl^^o 

C0+^fi£{Cci: Xb°-7!7 3 0 6;^)^^>ilcM#^tBf5 3 1 0 ^T^fc^Ktlt^G, 
xe-:^ 3 0 7;&^.^^l®i£^^tfclf|3 1 1 ^-CCDBMm^^ C ft ^ %l 
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• G 

li, sicoaD»S3 1 9-cM»sn, 

s . G + (-s - G)=0 
X xt-* 3 0 6«ffiSt#iXt--* 3 0 7OK«»t.««ET-effl*n 8 

0»/<i:^m^<^^^'^^^ ^^^^^^ ^'^^''^^^^ 

mUS 1 7t:®xe-^ 3 0 7 {rck^»^{i> 

s - (G/(D - H)) • D= s • G/H 
.t/i:^. 1t^^3E^S3 2 3®m:^Jft^<i> 
s . G/H . H= s • G 
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^ 2 ® ijp^^ 3 2 0 -eiin^ ^ 

— s 'G+s -0=0 

X t°- 7?7 3 0 7 *^ •^.m 1 ©tSM^ffif^ 3 17^ T'Ofe^gim <h^f&(p]14^i!g 3 0 
5;5^^>^2©^M^ai^3 1 8 ^T'©{K^Mm<^:^^b < Xt°-?^ 3 0 7© 
Hlt#f'?*LT*ffiJgIq]tt^5!!i3 0 5 ®J!tlt^®'t4^l^ 1 8 0 S^-ft^i+SolgiliS 

m 2 1 (Drnmrnm 

iii3 3{i. 5^^Bj©^2 1 ®^m?^S{i*j(j-^id:^igs:3 8 ocDmi^z^mm-r 
^^r**}. j:^a^6tic{±> ^2 0 cDmmmmi::^if ^^^^m:3 7 o©^i 

©S^»^^3 2 lSO'^2CDrJ|^^S3 2 2<Z>^t5fe^cfcO*^*6*I{w^LTC^-E>o 

gI3 3{r;fol^T, 3 2 4ltmi(DmJZ^y ^ Ji^^ . 3 2 SiiXt"-:^ 3 0 7*^i^ 
m 1 3 1 7 ^TCDfe3*M1liC{r^Ut^#14{I^^L/cmi ©FX7>f 

yi/jj^^ 3 2 6 (im 1 ©^ifcMfftss 3 2 7{im20iil^:7^;U:J'. 3 2 8{i^m 
[pI14^M3 0 5*N«a>^2CDM^^mfi3 1 8^-C©feBMtJc{r^Lt^#-|*C^^ 
U/c^2(Z)FX:7^;U^. 3 2 9(im2©i«Mff^Tfe^o 

^ 1 (DiaW-n 3 1 9 <om;fj^^ 1 ©-^mM^tl 3 2 6 ©ifiMA;^j5^^[CA;b 

^i^ft-^s ©iS^^-r^l/^ 3 2 4 1 ©FX7^ 3 2 5 i:{CA;t^U 

m 1 ® F X -7 ^ 3 2 5 0|±i:b^f ^(im 1 (Di^MW-mU 3 2 6 ©*?tA:;b 
JS^HA:':7-r^o ^ 1 CDi^t^Mfrfs 3 2 6{±. LMSCLeast Mean Square)T>'U 
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1 o:>mm-7 ^ >ru^ 3 2 4 ®i^tJ[^Mff^^o ^ 1 ©iljj£::7 ^ yui' 3 2 4 o:)^ti\t 
-^(iXf-^^S 0 7{lii:^J-r^o Xb°-7l7 3 0 6*^t>Sfcl=f^i^fflS§3 1 O^T'© 
^E^^Klli^G. xe-;^ 3 0 7*^^^ 1 ©MM^itiflS 1 7 iT:©feilKiJ[;S-C 

C::T\ m 1 ©'^^SlfrU 3 2 S^ffijf^^-tJrT^l CDiSfcC^^yl/jJ^ 3 2 4 ^IR 
m^-ti-^CitCct'^. mi©SD»fs3 1 9 0ffi:^jt-^i±i^{ri£'5^. ^ 1 oiStc: 
•7 ^ Jb^ 3 2 4 O^liJi. -GXC <i:C^9#tt{Cl|Xm-r-5>o tSoT. #ig^t^ s 
CSsfLT. 5JCJ|t#^l±i^ 3 1 OTCDX f-T!? 3 0 6 *^ b,CDSS[J|t^(i. 
s • G 

i^cC*). Xt:-757 3 0 7*M^O»^{l. ^ 1 ©tfiM^tfclfl 3 1 7T\ 

- s • (-G/C) • C = - s • G 

^if-^T. iJ[lt#^tt}t&3 1 0 i^l ©i£M^ffif§3 1 7 i®^<5#{t^fi?T^. 
X t°-757 3 0 6*Nt>SSflt^^m^3 1 0 ^-TCDfeSMtJCiXf-T!? 3 0 7;&N.im 
l©tsM^m:g?3 1 7tT©feMMM<!=;6>'t?U<'^j:^'tifi{r-r^Ci{rj;-^T> 

X e- 7^7 3 0 6 <DikM'^t:^\:f-tl 3 0 7 OHI^H^^Ji. I^^BET-fi^gA^- 1 8 0 

xtii^. m2(DFxy ^ 3 2 8 (Dm-jjm^nm 2 (D^MM.m^3 2 gcDmm 

A;^j3S^CA:^J^^o m 2 (Di%WLM.^^ 3 2 9{i. L MS (Least Mean Square) 
T /I/ r3' U X A/j: iic ck <9 . A;t? C /Jv^ < ^ J; o iZ'9^M'M.mmn'^'ni k 

m 2 ^ju^ 3 2 7 co^M^m.m-r^. m 2 omm^ < 3 2 7 (Dtatj 
m-^it. mmf^i±^m3 0 sizmjj-t^o 
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D . Utti^o m2(DmnM^^3 2 9 ^m^^-tfzm 2 (DMJt^y ^ Jl^!^ 3 2 7 

^uw^^-i±^zticjifr,. m2(Di]unm3 2 ocDtatmmi^i&r^^s m2(Dmjz^ 

- s • G 

10 s • (G/'(D • H)) • D= s • G/H 

s • G/H • H= s • G 

15 2 ©jfjostff 3 2 0 -cijum- ^ n. 

— s-G+S'G = 0 

:LtlJi^. m^li^iz-:^ 3 0 7*m;,^1 CDM^^tBtsS 1 7 ^'CCD'fE^Milt 
tmm\^^=^m3 O 5*><5.»2©^M^aif§3 1 8 ^T'G>^E^&8^i:^^U< 
20 X f - ?!7 3 0 7 CDitlt^tri^ UT«^[pI'tt^i!I 3 0 5 cDjfc^t^CDfeffi^ 1 8 0 ^ 

25 nncc-^— jg[p]#tt^M*-«?#t>n-So 
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m2 2 (Dmmmm 

U 3 4 A =^mm 3 0 8 3 0 9 OSffiSfMgl-U^ liI34B{±. -e© 
5 7j<^ttffMllT'^-E.o gI3 4 4 B{r;fc(,NX. 3 3 0 it^ii-tl 3 0 6 (DM 

3 3 1 (iX t°-^ 3 0 7 3 3 2 3 0 8 ©^WJfcltffi, 

3 3 3 3 0 9 cD^^mtSuMm. f 3 0 8 f ' 

3 0 dCD'p'LM. g(i#®W3 0 8SC/3 0 9 ©^:^-C^^o 
^#W3 0 8 2S.?>-3 0 9 It. ^n^'tligMS 3 0^l>{±3 3 
10 ®3 3 2^(,^(i3 3 3 izm^mm^--\k(D^m-Z:m^^nTl-^o ^PW3 0 825: 

f^t^{±f' ©^5{i5fe^3-S<#^C «t*^T#^o ^ie-:,T, ^^«3 OSLO'S 

0 9 (D^-i&(Dmn:^\^izmm.fmmmm<t^. Mi&^Ks 3 o^l^{±3 3 

^tz. ##«=3 0 8S.O'3 0 9^_LTSic:>'iBiJM{IjtffiL;^c^#3t{C-rSCi{Zj; 
oT^ ^#JiC*r®3 3 2S.C>'3 3 3 ^Sl ^fCW4"^t)ii-{r Lt^*-? 3 0 

20 B^fcnc^o 

m 2 3 (Dmmmm 

us 5 A~3 5D^#BBLT. :$:^BJtD||2 3 £D^igf^S^IJi0«^^,„ 

m 3 5 A~ 3 5 D{1. M 3 4 ASO'3 4 B f^^f^ L/c^#JjtltM 3 
25 3 2S.e>'3 3 3(DraPi^. M^#©M£Dl/4. 1/2. 2 / 3 . :gcC -(i 8 / 
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:iin^^. 113 5 ASLh'iaS 5 BcJt'^TlglS 5 CSO'HS 5 DTIi/iZl ^Jifo] 

1-^13 cDmmmmti.xmm {.tzmitSL^m-t^^P^&mi'SrMm-t^m^T-^ 
m 2 4 (Dmmm 

^ig^«i4 0 iJSiZf m'M'^m 4 0 3©i§-/;7*^t>®^5[|^#©;2:*^'*9^> ¥M&t]{c^L 
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Tt^^HT-^^o ^fz^ in 3 7 A— 3 7 C^O'El 3 9 A~ 3 9 CJi. ^J^SzSiM 
{Ii5{j-^t!t^^^4 0 1 4 0 3®#^7{?M^£DSiC*rWO/2:*^'«9^> i£ 

^^^^4 0 1S:0'$IJ^^^^^^4 O 3r^■-g-^T'8ff®fi^)fr:^L/c^T•fe.S<, ti^^ 

1 ci:$ijta]^^!i4 0 3 t^m^mf^±izm'm.^.a7b<mwL^tixi^^m^^. :^lt 

t/>^o M{::> 113 eS-t/HS 7 A~3 7 C(i. t£^^M4 0 1 tm'M=^M4 0 3 
4 ) ^^L. gI3 SS-O'H 3 9 A~ 3 9 C{i. ift^'^MA: 0 1 tmm'^m4 0 3 
2) ^^-To 

^fc. mS 6S2>'gI3 8-C\ b 1 (i$[z:^^tDi!^?^©iJLlSP^;^-r^. c 1 ItUm 

7 A~3 7 CS.?>'gl3 9 A~3 9 Cfrfcl^X. b 2 (ife^^OjiS^?^. c 2 lipm 
'^(D-i&m'n$>0. fit. ^^"^h 2 tm^^c 2 tCD=^-BiZJ:-^T^m.^tl^-i& 

^b 1 RiFc 1 (i. i}t'^^m4 0 1 S:a'$ij«?i^^4 0 3 7b<^ti'^n.^.=^mti>^ 

^ {I$IJ^$nT$IJ®^-^4 0 3*N^,Stlt$tl^©T\ i!l:^^(D-i^1^t^mm.^. a CD 
3 6 3iV^m3 8iZ^^ti^J:^iZ. J£^^©Llj?fBb 1 ifiJSP^©^^ c 1 tit. 
glS 7 A~3 7 CSO'S3 9 A~3 9 C Izm^miZ^^-t IZ. Mm.'^.aiZX 

fcsi Hrrr-^f^ L^-^xm'^^ti^mp'^ b 2 c- 2 

m3 7 A^O'gl 3 9 A^#BB) ^ c 2 ^mWH.'^. a T^ggC/j: :5 J: ^ C$lJ 
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(m 3 7 B SC/Bl 3 9 B ^#bb) . UM.'!^, a X'=fmz. J; Tt£^^ b 2 *M 
#-rtl{i\ Hl^Clti. IMS 7 CS.C/I1I3 9 C©W f T-^$n5 J:^ (r. ^00.^. 
a /cftT-Ji^j: < mm.^. a «t ^ fc^ < ©itb*(ri>lNT t>> fe^^ b 2 (ir'^^^tl'So 

5 {i. ^n<a>©w^!^or^Pid^i^J^^p^s*A /4 (d = (c-r^:: <t 

(Cct-T>T. ##JXIt®±*4:^(6]e (-fi^^T. ifc^^b2 (gI3 7A^#Be) ct^U 
«31^c2 (US 7 B<&#ee) ^©^^^{1 cfc -:>T. H 3 7 C (Djg??^ f T^$n^ ct 
^(ri£l^#b 2^iti|iS^-ti-^C <i:7i)<T^^o — i£^#^^4 0 l^^LFM^^ 
4 0 3®rB^Pid^$iJia|]i«?fiACD{5{?l /2 (d = A/2) fZ-T ^ d 1 51 J: -p T. 
10 S£^^b2 (|1I3 9A^#BS) ,i:$ijeg]#c2 (l2]3 9B^#Be) tiD'^mzj^-y 
T. US 9 C©^^?^ f -r^^n^ J:^ tUSEU.^, a /ctt-Ciinc < 

iJfoT. Jei_tOJ:9 f-J!i:^#i!g4 0 l^^Z/Um^^M^ 0 3 ©r^^Pg d 
A©{5{t'l/'4 (d = A/4) {r^^C iflcfc-^Ts J£^#b 2 i$«Ji®^c 2 i 
15 ©nP}^(::J;«9. ^iJ«B],^^.a Ttiifi^^b 2 ^mWLM(D^$^ 

J[il_LO|5SB^T(i> td:^#M4 O l ^!:$IJSIJ#^4 0 3 t^m^>mmcD±iZ 

20 ^$0^al^c 2 iCD^^fr $im^.a -UfiJlt^^b 2 ©rS^^^JE Un£*-« t>> 

^^S[l*©i$ft:5-f^ e {::y^ioTJl$£^#b 2 ^ifiH^-tirS ^^-^T^ 

S£^^^.4 0 i:^Umm^m4 O 3;!)\A:^^T•^*^i:l^:®'g■T*r,Tt>s 
^-^-ig4 0 lRa4 0 3*M^>$IJt^.c5 a ^T'0:&lt#c7)^fS&^^> *lJSE|IJ§?^ii[ A ® 

25 f£i6. :^mmcDm 2 4 (D^mmmt lxjiIstu£0j ufc 5fe{im i 

2 3©^M$®.<t UTlJ&B^U/c4'®il^'^d:^^<hm^^^i±^:: i;6-<"5I#gT^ 
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4. mm^Wik^mt. mtm.^^mtmmm'^mto^^^(^^mt^mM(o^ 



5. tmmw-^mi-. 

6. BUiaJS^^Mti. 
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7. mmum^^ma. 
10 {rfem®i!£F^So 

15 7 {rieifeOtlt^lgfio 

20 12. iy]®:|:*t©£lt^Si> 
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1 6. Huie^t-^MS^gfi. 
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^xo^mi^mm^^G t-r^ t^iz- eye tmrn^n^. sizmm 
^j:^izmw:m=^mtm—m±,iz-sizmf'i>tix{.^^. mj^mi 3 izim(Diit^^ 

So 

mm(D^^ (D^'C-^'^M^m.m^iztkmi^tLxi^^. m^^i 4 izM^m(DW:nmw:o 
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2 5. m^i^^fisM^mi. 
CD X f - A;tf-r ^ mn^m t . 

2 6 . BUiaj^^^eti. 

2 7 . Buie^t-^4!tS^^{i. 
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n^m2©si^^si, 

2 8 . BtjIBm 1 o:>m^mSti.t. 
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1 (D^Mmmmt. mm i (Dim%m(DmiiiM<^b^ < nc^s ct izmn^^n 

fit- -51^^ 2 ©X t°-7^7 ^ Ul >#tt^W UT*5 ^ . 

2 9. Bufe^"-<'i^-yi/#2!i{3'g-^n^mjieii'"/d: < <ht> 2o©xt°-;^©i&>^7&^-w 
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